Solar light gets scattered at cloud top level in Venus' atmosphere, in the visible range, which corresponds to the altitude of 67 km. We present Doppler velocity measurements performed with the high resolution spectrometer MTR of the Solar telescope THEMIS (Teide Observatory, Canary Island) on the sodium D2 solar line (5890Å). Observations lasted only 49 min because of cloudy weather. However, we could assess the instrumental velocity sensitivity, 31 m s −1 per pixel of 1 arcsec, and give a value of the amplitude of zonal wind at equator at 151 ±16 m s −1 .
1 Introduction 1 a very eccentrical orbit, i.e. a strong velocity at periastron, VEx is not able eter, for radial velocity measurements on a planetary target. The advan-
23
tage of MTR/THEMIS spectrometer with respect to point to point echelle-24 spectrometer measurements is the ability to build velocity maps, using a long 25 slit entrance, greater than planetary diameter, which allows us to scan com- larimetric observations in up to 6 different spectral domains simultaneously.
42
For radial velocity measurements, the polarimetric analysis was skipped and 43 only spectrometric information is considered. For this test run, we used the 44 existing setup of the instrument and focused on the sodium D2 solar line (5890
45Å
). It is one of the deeper lines in the optimal spectral domain for MTR de-46 tectors, but it is not optimum for Doppler sensitivity. We might search for a 47 better line for future observations. 
52
The detector is a 512 × 512 pixels CCD. The spatial dispersion upon the 53 detector was equal to 0.2 arcsec pixel −1 and the spectral dispersion was equal 54 to 11.7 mÅ pixel −1 . The exposure time has been set to 10 s, while the readout 55 time was less than 50 ms per exposure. We have considered the latter as 56 negligible.
57
The planet's diameter was about 21.76 arcsec and the phase angle about 83.59
• 58 (Fig 1) , which was close to maximum elongation (on October 27th, 2007 2). Nevertheless, 318 spectra were obtained in the 49-minute observation run.
68
Observing conditions were satisfactory during acquisition as illustrated by 69 the stability of the mean intensity of the terrestrial signal (Fig. 3) that is the spatial resolution by taking into account the seeing.
129
The spatial extension of Venus on the detector is determined after subtraction 130 of Earth's skylight mean signal (Fig 5) . Then, the spectral image is projected server's motion with respect to the Sun. All these components are well known,
149
and get subtracted with the help of ephemeris data (Fig. 8 ).
150
The Earth scattered solar D2 line intensity is averaged over all detector lines top left frame, as a white horizontal band between y = 40 and y = 45 arcsec.
173
We decided to pursue the analysis by trying to correct it the following way.
174
First, we coadded all the lines to assess the mean variation of the Doppler 175 integrated over slit height. This mean variation is shown in Fig. 10 , bottom.
176
It shows qualitatively that the spectral shift between Earth's solar D2 and
177
Venus' solar D2 decreases as the slit moves away from terminator. This aver- they used this point to perform differential velocity measurements on the disk.
191
The 0 velocity is fixed at the planetary coordinates (θ = 0
, where θ and α indicate the latitude and longitude.
193
The radial velocity map is shown in Fig. 12 
217
The consequence is an increase of the apparent Doppler shift for the observer, 
222
The algorithm used to extract the velocity amplitude from the radial velocity Table 2 Standard deviation Σ of velocity in each column of the Venus map. The mean standard deviation value is equal to 31 m s −1 . The third line indicate the number of spectra averaged in order to build each column. We have averaged column 11 and 12 because column 11 alone have only 5 spectra, which affect the global noise level.
The standard deviation increases in column 5 and 6 and 7 despite a major number of averaged spectra, because of the wind velocity strong variation in these columns. Fig. 3 . Mean intensity measured on Earth's skylight background on each spectrum of the temporal series. The mean value is equal to 597.6 ADU, whereas the standard deviation of the points is equal to Σ = 58.16 ADU. . Top: two consecutive spectra (labelled 276 and 277 among the 318 spectra temporal series), which have been acquired with an interval of 10 s. Bottom: projection of both spectra along the y-axis, in order to evaluate the spatial extension of the planet selected by the entrance slit. Width determination is the only method to locate the slit projection on Venus. Fig. 9 . Left: reference mean spectrum (dashed line) and Venus spectrum as a function of the wavelength (full line). Reference spectrum is calculated for each spectrum by averaging all the skylight spectrum. Venus spectrum is obtained on a 1 arcsec spatial resolution spectrum, and correspond to the planetary equator. Both spectrum have been normalized with respect to their maximum value and Venus spectrum has been offset, only for graphical reasons. Right: 4th order polynomial fit of the maximum of the cross correlation between Venus and reference spectra. The Maximum position is equal to 20.51 pixels. 
